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(54) LASER ELEMENT 

(57)Abstract: 

PURPOSE: To obtain an excellent quality laser light 
possessing extremely high coherence, making a hetero 
epitaxial layer, a phosphor layer and a substrate 
constitute a crystal layer whose lattice constants are 
mutually matched. 

CONSTITUTION: A CaO.42MgO.58S super thin film 
single crystal 3 is formed by epitaxial growth ori the 
surface of an N-Si single crystal wafer 1 . Next, on this 
super thin film, a ZnS:TbF3 film 2 containing TbF3 of 
about 0.45mol% is fomied by electron beam deposition. 
After a CaO.42MgO.58S single crystal super thin film 4 is iiljiiliiliiliiiiiSiiK 
successively formed on a zinc sulfide film (active layer) 2 
by epitaxial growth, ah ITO film 5 and a Ta205 element- 
protection film 6 are laminated, and a resistive electrode : : : :v:^-: >^ 
7 is fomied on the back surface of the substrate 1 . The refractive index of the active layer is 
higher by about 6%. so that an emitted light firom the ZnS.TbF3 layer 2 reciprocates between 
super thin film mirrors 3 and 4, and is amplified to oscillator a laser light. 
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^ttJB5fEjJ»&««C-w3*»»t-CA«»C*J ftll«t 

Si«i« c«iMODi€*iu« ) fi»f # 907 nirftfio^ 

vir^aL. M<**-f t«5t»j8 LX»iB* n 
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l^X^^Km^^^t^^^ti tt^X^ ho Lit 

^^xaz&mwntix t±mi/iiiitx ^ hitio^hA 
tip. t^., if'ii^r ir-«ii8«a»»ni - 

t^h < '&Mi»:»i^ »5«jBttftfl« ( 650 •» M 

^-AiMdikxbixnx^ < , mnKvintw 

H^Kv^mtlSiJLAtilMmSiLitiOXhi. 



ttin - no «« 11^ iri4 OAS ( ft a 

« 7C « t It U >t 9 Aft « -t « » ttii »t t t iAtt 

^ »7 r - 1 €> (lOO)fl6±K«^e-Ai«attt 

T« ^ , tte s-si^fiA ^ s 7 7 - ^ Otters 
«11 o.a flGSTSo^. AlC. iiaiifl±ics 



/lUT^j>» :^^tt-Nf-pxtf^«t5^-r>wfliVX 

i»eA«^ffisicift'^sttt««u^eAmT^ 
« a ^ ii e ft «ft a o ft * 4> 4& & tt tt « n « 

wxfi:sa«9*ft ttttta^ U. «^.fi«t;t 
lajT^* «j ±aa* »^xfk*»a*ft t 

#<t r ^ ^ (TbP,>t ft ••45 moZjJ t':<if -f 4 a 

<t£« cz>«) #aAn ( zi>s: rbp. a ) z % 2bo«a 

aa«aajt»««a«».^ Lxfei&A, t^»a 
av^aa %itafl^avi« tta<t€«at 
an:'<r^^^9A9»^v^Aaaks ^ oa*^a 
^^^iyibx X < . a^^aiio.oi f aaic^ £ 
t&« 9iada^<^-Aaatt»cx ^aaft^a 
a ( «tta ) 2±ica««iioo aowct^^k- 
^ c«..4> Mr ....fi Ji^a A aan 4txif^tv^A^ 
aft^'ii'^* ^±oaa«aMaaiiH-»sa 
anraa^saorfcaia t^oaanicff ft 9« 
t^&tt. acaa^ tooiDicT»f P9 UKsatt 
nrcm^t M«i.t.8 4^aAaan 4 ±ita« soooa 
V 9 ▲ xjraa:« (KTo)as^aa«4r&. 
^ ^ ^ aai&^M v» 4 1 salt 10 x lo ^^fcas-r 
4c^^m^4. tt iToastt^aAT^^. a 
&#t^»AMaaA tJisasMtcaa t\ ae 
iTOBs »caa% ^ bolt J:je»»aan 
^ftta^xMcuta^ 5000A oTt.Ot ar« 



>^^«!lfl&fill, fifilff 3 ^ h 9 V/ > 
Csao Mr CM 5 SI 4 ITO fll S T«,0, A « t 3 xfl 

HCUTto^OT^ ±0mai ITOS S O9«10 K JO 

0.45aft£f fttt/i'^ Z800A O Za8...8«a4 : TbF.A 
rt, t 100 A 07 :^ K*-r C»Mitfr«.M 8 

SiiflRi. 4 tlP^I» 100 A 07 y Ctfl^M 
Mff«.<tSfii9AlCKi|-f £j^^lt±fle^^ C» IMC 

c n T b* ^ )i « ii> iCr ^ a e -f « ^ « s o « A ic 

v^^ia*. Zos : TbP. fs§i^i0^Mu ^19^ X ^ 1^ 

3 VflUnlfC ( 29 V Jfel± ) -CTb'*^-f > :/ 436 .»fi 



»raea 62-1 81483 (4) 
B tc V t to < Tb'* -f >' o •D4 ^ t> »F, j> 

HICX & 4I7Da9. *D«-»'P« «9»CX« 406ani4ir, 
-» 'F, imtC X « 4l7nm^t^ l{f •D, -» ^p^ j^i^ 

439o«^fj|flro«ftij*:«L<ft*fett»ftfc«n; 
K jt.3^tttt«K« ( 81 a a ). C tt5ttf 

«aa)o)bAfiaitza8 : TbF*«8iia t c 
^A! a «:o'Ffr]0*o'Ffll«iqil»AaaK 3 . 4 ;»< 

-tithhs M : TbF,atta(«^A ) 
2 o^tffl*r«tt 2.3TT* ^ , c»a.t Mt«.„ s e a a 

(e?-)3, 4O)te!ff*tt3*20T^oT«§tt 

&otttbAttaaa«^-a, 4M^ftai;xitr 
aaiiu-r-amicaa. arnafirttz.s : 
TbF.tttta 2 oaift 9 9cair^)boafi4fci^ica 

<-ic«a« nTa*'»><^fcoeL/fea*^ c/t 
%oxt>h. L^i^ot, »*(^a«(*rcf«f ft « 
n«±eft«4'<&aai^«(^aaaafiaatta 

«*<|ca«»tt ZdS ^ Za8„ s«« r ft 5 , ft»« 

^t^aA-f^^Tb^^^-f^t-^^ii z««^-?Fifiitaa LTv% 

h n L:^* K Tb**0 -r ;4- a ^ 0-93 A r ft 4 o 
lC«t» Z0**^O -f ;r >'i|t fttt 0,74 A T ft 9 T Tb** 

e^ff^-soaaaftttiitflaTft -«nc«Jo 
a)ti'-^-»c«iA€in4*±a^i^y©-f*:^ 

ftftattairica -f « t> ^aeaa<k'6^« 

A«/KS:ft»f^c&(cx 9xsv%0iearatf94 
ti:iiva-eft&^« a«<i'<r««^(«wit^f^ 



•sbF-j'ljItt* o.oio« . aso MOG* 
jarA^&7r*0 (100) aBt^48i^U*«tOfR 
etlKlfy^ 3000A O SiO,M«1rtttt t% ^ V ^ y 

r C.»« Sr.... F.flltn^llt A S<r*lf^4i^i^Ji' 
ttfi^-e, Al^t-e^O^lCS^ SOOOA OSa^ 3BBi 

<^^r>^J9ll^'^'&« C«,uM Mv.^v S : Sm fl ' 

t ±KAIAt^^r K-^ s.,.» M Id A A 
( 9 ^ SOOOA ) 4%xe#«v^'^tfftd4t^« 

U« \Att1tlllC4«^^ftO^Wl«Sl)22 Vid* 

s*"^ -f X© "o, «F, ail w: Jtf «; U/t i o 

«»««Cttftii2 )^4>TI14<. ^^»«# 
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^ttO.I^IJ&lTr^io 1.06 
A, Ml**'© # xiTttM 0.6$ A. S«?^0 -f ;r 

tt»ii.i6Ar6&^«^ffinos«'N^vrt»tt 

7 >!. $ £ 9 ^fil 9 ^ 3000AO j9<^>C]^ tf^io C 
n%5R 4 HWrC* L/t. S«[ 1 e>«l9Src Ao-NI- 

X , T y^onmtm^xu^»m^i x p 

250 ^ )^i^dt-r&. -f ft bSin^^H^ 4 B<b) 

Ci0tS»Caaft^(^>C 250 AmfiO MT24EfT:ft9» 
K5Wx9^2/^0-*ttT«&^:i':/i 'J X^JC 

cm.«i Mftiot 8 : 8» 2 oia»«]»( a.tsr 

iBirf^ 3^ 1*44 , ZbSao« 8«t.M B BI'd'/i 4 OS 

irf$^ 2.86x^9 :;t^«Sii/i 2 > biai^4so 
( -to 3 ) T# ♦ 4- « T«a-io"«»**. 

f»^l^ 200#B O o*IsF#.eA ^ « 7 7 - (100)9 
»«i±IC5fe'::J7;/K-^ SrP.aMtB ( H^l^ioo 

A ) 3txifif#^^A^tfft^4£^. 9ltttiiai9 

*<•:«( ) a t 3600Aoff ajc* If ^ ♦ y 



^•'iftft^ejt. DdcafiBo: » soo riciSTa^. 

iifP,A«IS 4 0±ica9l49«ff iro ^ISAitl s 
( fl^a 3000A ) tun t^. IaP||'«1» SrP,a 

Au-SI#^^Hfl LT 300 t:T«Aa 

«{IKI4 1 10 X ioi^«>^i ^ic-^i n-f I.P 

o^tnsti (no) ftOT (ioo>x«9lca5^L 

^ 1^ 5000AO A/«0. «afilOTltfl|-f ^ ^ « an 8 

Lxm^m z Km it-torn mm^nm9t±i^ 
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ttJ«/V*« «3t«^-<^ hA'tt 510 amK ^ If - ^ , 

^ « 41 VO« *P»/ «>failK:St5< SlOaa 

f 

i3):6i'l:0±TP99ltetS«#t;t»^S^'Nf^o 

|<« t)t^ttA3Ofi(/9^8t0MaO3{)C@^. 
# >^ fllODrnflHi-sf^ o tt'frHla^XCf4tlS90 

liar, ^nmnK^n ^fB it /i s o la ^ c»«., 

: c« ( o.ts m%t % ) KmitiJLi titm^^i^ 
1.13* ^ a.i3fc -f-f :<t t <«^. t^i|iff{fa:di 



^f^9/t«^« 9a 3000 AO c«8iv*s«c« : C»^ffi 

W»it««ttV»tt«ff«l38V|CftT t*. 



^**JI*lf * C t K: X oT. ifcBlf4(OA^t 
otflfr^i^, " X 1^ ^ ^ -r 4wif tfi^ir ^ K 

» t tt. B 4 B V XCl^ff S HH^EAno-tn-ff 
#i«)o 1 «(Bf9f:^-f B-C^ »\.B a B^XC^B 
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